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VDPSOHGLQWKHGDWDVHWIRUWUDLQLQJWKHFODVVLILHUWRREWDLQWKHGDWDVHJPHQW7KHSXUSRVHRIWKLVDOJRULWKPLVD
GDWDVHJPHQWIURPWKHUHFHQWJXLGHOLQHVWRH[WUDFWGDWDIRUPXVLQJWKHPRVWUHFHQWFODVVLILHUWUDLQLQJPDNLQJ
WKHLQWHJUDWHGFODVVLILHUZLWKVPDOOWUDLQLQJXSGDWHDWWKHVDPHWLPHKDVKLJKFODVVLILFDWLRQDFFXUDF\
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6DPSOHLQWKHGDWDVWUHDPLWZLOOEHUHJDUGHGDVDVSHFLDONLQGRIZHLJKWDVVLJQPHQWPHWKRGWKHGDWDDUH
WDNHQIURPWKHULJKWYDOXHLVWKHGDWDZHUHQRWFROOHFWHGLWVZHLJKWLVZKHQWKHLQFUHDVHGSUREDELOLW\RID
GDWD H[WUDFWLRQ WKHZHLJKW RI DPRUH OLNHO\ WKH QHZ FODVVLILHU WUDLQHG LQGLYLGXDO FRQFHUQ WKH JUHDWHU WKH
OLNHOLKRRG RI WKH GDWD 7KHUHIRUH FRPSDUHG ZLWK WKH UDQGRP VDPSOLQJ PHWKRG XVLQJ WKH ELDVHG VDPSOLQJ
PHWKRG WKHG\QDPLF LQWHJUDWLRQRIFODVVLILHUVH[SHFWHG WR LQFUHDVH WKHHUURUPDGHJUHDWFRQWULEXWLRQV WKH
SUREDELOLW\RIGDWDH[WUDFWLRQLQWHJUDWLRQFDQVLJQLILFDQWO\LPSURYHFODVVLILFDWLRQDFFXUDF\
7KHULJKWWRVHWWKHYDOXHRILQGLYLGXDOFODVVLILHUV
(TXDWLRQVKRZV WKDW VROYLQJ WKH LQGLYLGXDOFODVVLILHUV LVDVHWZHLJKWRSWLPL]DWLRQSUREOHPKRZHYHU
WKH REMHFW RI WKLV SDSHU LV WR VWXG\ KLJKVSHHG GDWD VWUHDPV VLPLODU WR WKH QRUPDO GDWD VWUHDP FDQQRW EH
DSSOLHGWRRSWLPL]HDODUJHDPRXQWRIFRPSXWDWLRQWRVROYHPHWKRGWRVROYHVRWKLVSDSHU>@LQWKHULJKWZD\
WRVHWWKHYDOXHIRUWKHLQGLYLGXDOFODVVLILHUVDQGLWVZHLJKWLVFDOFXODWHGDVIROORZV
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:KLFK LQGLFDWHV WKH SUREDELOLW\ GLVWULEXWLRQ RI WKH GDWD VHW FODVV VDLG ZKHQ WKH GDWD RI WKH UHDO FODVV
VWDQGDUGWRRWKHLQGLYLGXDOFODVVLILHUVSUHGLFWWKHSUREDELOLW\YDOXHIRUWKHFODVV$WWKHVDPHWLPHWKHFRQFHSW
RIGULIWRFFXUVZKHQWKHGDWDLQRUGHUWRPDNHLQWHJUDWHGFODVVLILHUWRDGDSWWRQHZFRQFHSWV>@
6LPXODWLRQDQGUHVXOWVDQDO\VLV
7KLV VHFWLRQ &'6%6 ZHLJKWHG LQWHJUDWLRQ DOJRULWKP DQG D UDQGRP VDPSOH FODVVLILFDWLRQ DOJRULWKP
5DQGRP6DPSOLQJ:HLJKWHG&ODVVLILHUV(QVHPEOH5:(&(FRPSDUDWLYHH[SHULPHQWWRYHULI\WKHDFFXUDF\
RIWKHFODVVLILFDWLRQDOJRULWKPDQGWLPHHIILFLHQF\([SHULPHQWDOGDWDVHWVDUHK\SHUSODQHDUWLILFLDOGDWDVHWV
DQG&HQVXVLQFRPH VWDQGDUG GDWD VHWV ([SHULPHQWDO HQYLURQPHQW IRU ZLQGRZV;3 RSHUDWLQJ V\VWHP &38
3HQWLXP,9*K]PHPRU\0DOJRULWKPPDWODEZULWLQJLQGLYLGXDOFODVVLILHUVXVLQJ&GHFLVLRQWUHH
DOJRULWKP
+\SHUSODQH GDWD VHW RI H[SHULPHQWDO SDUDPHWHUV LV VHW DV IROORZV GDWD EORFN VL]H NHHS WKH QXPEHU RI
LQGLYLGXDO FODVVLILHUV DWWULEXWH GLPHQVLRQ LV  WKH VDPSOLQJ UDWLR )LJXUH  LV VWDEOH ZKHQ WKH FRQFHSW RI
DOJRULWKP DQG &'6%6 56:&( DOJRULWKP DFFXUDF\ UDWH FRPSDULVRQ FKDUW )LJXUH  LV WKH FRQFHSW RI
FODVVLILFDWLRQDFFXUDF\RIWZRDOJRULWKPVZKHQWKHGULIWUDWHFRPSDULVRQFKDUW7RVLPXODWHFRQFHSWGULIWWKH
GDWDJHQHUDWRUJHQHUDWHVWKHGDWDIRUHDFKEORFNRIGDWDFKDQJHVLQDVHSDUDWLQJK\SHUSODQHJHQHUDWHGVORSH
)LJXUH  VKRZV WKDW WKH FRQFHSW RI VWDELOL]HG ZKHQ WKH WUDLQLQJ GDWD ZKHQ &'6%6 DOJRULWKP
V
FODVVLILFDWLRQDFFXUDF\LVKLJKHUWKDQ56:&(DOJRULWKPEXWWKHILUVWILYHEORFNVRIWKHFODVVLILFDWLRQDFFXUDF\
UDWH LV UHODWLYHO\ ORZ EHFDXVH WKH EHJLQQLQJ RI WUDLQLQJ LQFOXGHG LQ WKH LQGLYLGXDO LQWHJUDWHG FODVVLILHU WKH
VPDOOQXPEHURIFODVVLILHUVLQWHJUDWHGFODVVLILHUDFFXUDF\LVORZVRWKHDOJRULWKPEDVHGRQVDPSOLQJELDVFDQ
QRWDFFXUDWHO\FDOFXODWHWKHSUREDELOLW\RIVDPSOLQJWKHGDWDPDNLQJXVHRIVDPSOLQJGDWDWRHVWDEOLVKDQHZ
FODVVLILFDWLRQRIWKHLQGLYLGXDOFDQQRWEHPRUHFRQFHUQHGDERXWWKHHUURUFRQWULEXWLRQRIH[SHFWDWLRQVODUJH
GDWD ZKLOH UHGXFLQJ WKH VDPSOH ELDV EHFDXVH QHZO\ WUDLQHG LQGLYLGXDO FODVVLILHU DFFXUDF\ DOORZLQJ WKH
LQGLYLGXDOFODVVLILHUVWKDWFRQWDLQVWKHQH[WURXQGRILQWHJUDWHGFODVVLILHUDFFXUDF\GHFUHDVHG:LWKWKHLQFUHDVH
LQWKHGDWDVHJPHQWXVLQJWKHWUDLQLQJGDWDVHJPHQWLQFUHDVLQJWKHQXPEHURILQGLYLGXDOFODVVLILHULQWHJUDWHG
FODVVLILHUDFFXUDF\FRQWLQXHGWRLPSURYHPDNLQJWKHDOJRULWKPIRUFDOFXODWLQJWKHSUREDELOLW\RIVDPSOLQJWKH
GDWD PRUH DFFXUDWH DOWKRXJK WKH QHZ WUDLQLQJ RI WKH LQGLYLGXDO FODVVLILHU ELDV GXH VDPSOH FODVVLILFDWLRQ
DFFXUDF\UDWHZLOOGHFOLQHEXWEHFDXVHRILWVPRUHDWWHQWLRQWRH[SHFWDODUJHFRQWULEXWLRQWRWKHHUURUGDWD
LQWHJUDWHGFODVVLILHUDFFXUDF\ZLOOEHLQFUHDVHG
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)LJ&ODVVLILFDWLRQDFFXUDF\FRQWUDVWEHWZHHQWZRDOJRULWKPVZLWKRXWFRQFHSWGULIW

)LJ&ODVVLILFDWLRQDFFXUDF\FRQWUDVWEHWZHHQWZRDOJRULWKPVZLWKFRQFHSWGULIW
)LJXUH  IRU WKH WUDLQLQJ GDWD FRQFHSW GULIW RFFXUV ZKHQ WKH FODVVLILFDWLRQ DFFXUDF\ RI WZR DOJRULWKPV
FRPSDULVRQFKDUWFDQEHVHHQIURP)LJXUHZKHQWKHGDWDIORZFRQFHSWGULIWRFFXUVWKHWZRDOJRULWKPVDUH
VWLOOXVLQJWKHROGFRQFHSWRIWKHLQWHJUDWHGFODVVLILHUWUDLQHGRQWKHQHZGDWDJHQHUDWHGXQGHUWKHFRQFHSWRI
FODVVLILFDWLRQFODVVLILFDWLRQDFFXUDF\ZLOO LQHYLWDEO\ OHDG WRDVXEVWDQWLDOGHFOLQH+RZHYHUERWKDOJRULWKPV
FDQEHLQWHJUDWHGLQWLPHWRGHOHWHWKHROGFODVVLILFDWLRQSUREDELOLW\RIWKHLQGLYLGXDOFODVVLILHUWUDLQLQJVRWKH
FRQFHSW RI GULIW LQ WKH HYHQW DIWHU 56:&( DOJRULWKP FDQ EH IDVWHU DQG &'6%6 DOJRULWKP FODVVLILFDWLRQ
DFFXUDF\
&HQVXVLQFRPHGDWDVHWGHULYHGIURPSXEOLFGDWDVHWV8&,DWRWDORIUHFRUGVHDFKUHFRUGLQFOXGLQJ
VH[DJHPDULWDOVWDWXVDQGHGXFDWLRQIHDWXUHVE\OHDUQLQJWRGHWHUPLQHDSHUVRQ
VDQQXDOLQFRPHLVPRUH
WKDQ.'XULQJWKHH[SHULPHQWWKHGDWDSUHSURFHVVLQJGHOHWHWKHUHFRUGVZLWKPLVVLQJDWWULEXWHVDQGWKH
UHPDLQLQJ  UHFRUGV VHW RI H[SHULPHQWDO SDUDPHWHUV GDWD EORFN VL]H NHHS WKH QXPEHU RI LQGLYLGXDO
FODVVLILHUV
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)LJ&ODVVLILFDWLRQDFFXUDF\FRQWUDVWDPRQJWKUHHDOJRULWKPV

)LJ6SHQGLQJWLPHFRQWUDVWDPRQJWKUHHDOJRULWKPV
)LJXUH$VDPSOLQJUDWLRRIDQG&'6%6DOJRULWKP
VFODVVLILFDWLRQDFFXUDF\ZDVVLJQLILFDQWO\
EHWWHU WKDQ 56:&( DOJRULWKP  EHORZ 56:&( DOJRULWKP EHFDXVH H[WUDFWLRQ UDWLR LV WRR VPDOO ELDVHG
VDPSOH RI WUDLQLQJ UHVXOWLQJ FODVVLILFDWLRQ DFFXUDF\ RI LQGLYLGXDO FODVVLILHUV WRR ORZ VR WKDW LQWHJUDWHG
FODVVLILHUWRJLYHXSPRVWRIWKHLQGLYLGXDOFODVVLILHUVGXHZLWKWKHH[WUDFWLRQUDWLRLQFUHDVHVWKHFODVVLILFDWLRQ
DFFXUDF\ RI WZR DOJRULWKPV FORVHU LQWHJUDWLRQ LV QRW D ZHLJKWHG VDPSOH FODVVLILFDWLRQ DOJRULWKP :HLJKWHG
&ODVVLILHUV (QVHPEOH :&(  ,W FDQ EH VHHQ IURP )LJXUH  &'6%6 DOJRULWKP ZLWK WKH LQWURGXFWLRQ RI
SUREDELOLW\ VDPSOLQJ GDWD VWHSV WKH RYHUDOO FRPSXWDWLRQ WLPH VOLJKWO\ KLJKHU WKDQ 56:&( DOJRULWKP
UHVSHFWLYHO\KLJKHUWKDQDQGEXWZHUHVLJQLILFDQWO\ORZHUWKDQ:&(DOJRULWKP
&RQFOXVLRQV
7KLVKLJKVSHHGGDWDVWUHDPVIRUIDVWGDWDIORZLQWHJUDWHGFODVVLILHUQRWEHHQDEOHWRWUDLQDOOQHZO\DUULYHG
PRGHOGDWDXSGDWHFODVVLILFDWLRQSUREOHPSURSRVHDVDPSOLQJELDVEDVHGRQLQWHJUDWHGKLJKVSHHGGDWDVWUHDP
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FODVVLILFDWLRQDOJRULWKP)LUVWEULHIVDPSOLQJWHFKQLTXHVDQG%D\HVLDQRSWLPDOFODVVLILFDWLRQWKHRU\WKHQWKH
H[SHFWDWLRQV IRU DQ LQWHJUDWHG FODVVLILFDWLRQ HUURU ELDV YDULDQFH GHFRPSRVLWLRQ DQDO\VLV DQG GHILQHV WKH
H[SHFWDWLRQVRIHDFKVDPSOHGDWDWREHHUURUFRQWULEXWLRQWKHILQDOFRQWULEXWLRQFDOFXODWHGDFFRUGLQJWRHDFK
SUREDELOLW\ VDPSOH RI GDWD WR DFKLHYH VDPSOLQJ ELDV WUDLQLQJ LQGLYLGXDO FODVVLILHU 7KHRUHWLFDO DQDO\VLV DQG
VLPXODWLRQ UHVXOWV VKRZ WKDW XQGHU WKH VDPH FRQGLWLRQV WKH VDPSOLQJ IUDFWLRQ ZHLJKWHG LQWHJUDWLRQ ZLWK
UDQGRP FODVVLILFDWLRQ DOJRULWKP EDVHG RQ ELDVHG VDPSOLQJ DOJRULWKP LQWHJUDWHG FODVVLILHU KDV KLJKHU
FODVVLILFDWLRQ
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